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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an effective 
seal for sealing liquid in a space between a definitive 
element of a projection system and the surface of a 
substrate by immersing the substrate in a liquid 
having a comparatively large index of refraction in a 
lithography projection apparatus. 
SOLUTION: A seal member 4 is arranged between 
the definitive element of a projection system PL and 
the surface of a substrate W, thereby a space 2 is 
defined. A liquid seal is formed between the seal 
member 4 and the surface of the substrate W, 
thereby the liquid is prevented from leaking from the 
space 2. The seal member 4 has a liquid injection 
port 6 and a liquid discharge port 8 on the surface 
thereof facing the substrate. The discharge port 8 is 
arranged inside the injection port 6 in the radial 
direction with respect to the optical axis of the 
projection system. The flow of the liquid from the 
injection port to the discharge port forms a liquid 




seal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A radiation system which provides a radiation projection beam, 

The supporting structure which supports a patternizing means which serves to patternize 
said projection beam according to a desired pattern, 
A board table holding a substrate, 

A projection system which projects said patternized beam on a target portion of said 
substrate, 

It is a lithography projector machine which equips a space between a final element of said 
projection system, and said substrate with a liquid distribution system which provides a liquid, 

Said liquid distribution system, 

A seal member which a boundary of said space between said final element of said projection 
system and said substrate meets in part at least, and is prolonged, 

Apparatus having said seal member and a fluid-sealant means to form a seal between the 
surfaces of said substrate, by liquid flow. 
[Claim 2] 

The apparatus according to claim 1 which is static pressure or a dynamic pressure supporter 
with which said fluid-sealant means supports said seal member selectively at least on said 
substrate face. 
[Claim 3] 

The apparatus according to claim 1 or 2 by which said seal member is further provided with a 
common liquid outlet which removes a liquid from said space and said fluid^sealant means. 
[Claim 4] 

The apparatus according to claim 3 which said common outlet is arranged on the surface of 
said seal member which faces said substrate, and is placed between said space and said 
fluid-sealant means. 
[Claim 5] 

The apparatus according to claim 3 or 4 which has a cross-section area in a field almost 
parallel to said substrate with said larger common liquid outlet than a cross-section area of a 
liquid inlet. 
[Claim 6] 

A radiation system which provides a radiation projection beam, 

The supporting structure which supports a patternizing means which serves to patternize 
said projection beam according to a desired pattern, 
A board table holding a substrate, 

A projection system which projects said patternized beam on a target portion of said 
substrate, 

It is a lithography projector machine which equips a space between a final element of said 
projection system, and said substrate with a liquid distribution system which provides a liquid, 

Said liquid distribution system, 

A boundary of said space between said final element of said projection system and said 
substrate meets in part at least, and it has a prolonged seal member, 
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Apparatus, wherein said seal member is provided with a liquid inlet arranged on the surface of 
said seal member which faces said substrate. 
[Claim 7] 

In a field between said space and said liquid inlet, it is the apparatus according to claim 6 
whose height of said seal member on said substrate face is higher than a place of others. 
[Claim 8] 

The apparatus according to claim 7 by which said liquid distribution system is further 
provided with a gas-seal means by which it is located in radial outside from said liquid inlet, 
and a gas seal is formed between said seal member and said substrate face of it. 
[Claim 9] 

Apparatus given in any 1 clause from Claim 6 to 8 which said seal member is located in radial 
outside from said liquid inlet, respectively, and equips with an intermediate gas inlet and a 
liquid outlet which have been arranged on said surface of said seal member which faces said 
both substrates further. 
[Claim 10] 

Between said intermediate gas inlet and said liquid outlet, it is the apparatus according to 
claim 9 whose height of said seal member on said substrate face is higher than between said 
liquid inlet and said intermediate gas inlets. 
[Claim 11] 

The apparatus according to claim 2 by which a pressure of a liquid in said static pressure or 
a dynamic pressure supporter takes a value of the range of 100 Pa - 100kPa relatively to the 
surrounding pressure. 
[Claim 12] 

Apparatus given in any 1 clause of said claim which is further provided with a low pressure 
source in which said liquid distribution system prevents leakage of a liquid of radial direction 
outward and by which said low pressure source is arranged on the surface of said seal 
member which faces said substrate. 
[Claim 13] 

Apparatus given in any 1 clause of said claim further provided with a means to apply to said 
seal member bias force turned to said substrate face. 
[Claim 14] 

Apparatus given in any 1 clause of said claim further provided with said seal member and a 
component which were combined between mechanical frames, and which supports said seal 
member. 
[Claim 15] 

Apparatus given in any 1 clause of said claim which said seal member equips with at least 
one common outlet at least one liquid inlet, at least one liquid outlet, a liquid, and both for 
gas. 

[Claim 16] 

Apparatus given in any 1 clause of said claim by which said liquid distribution system supplies 
a liquid to said space speed for 0.1-10-1./. 
[Claim 17] 

Apparatus given in any 1 clause of said claim from which said liquid distribution system 
supplies a liquid to said space by a pressure which compensates a liquid carried away from 
said space by relative motion of said substrate and said seal member. 
[Claim 18] 

Apparatus given in any 1 clause of said claim further provided with at least one chamber 
formed in the upper stream of an inlet of said seal member, and/or the lower stream of an 
outlet. 
[Claim 19] 

At least one sensor which decides a position of said seal member, 

Apparatus given in any 1 clause of said claim further provided with a control system which 
controls at least one actuator based on a position fixed by said sensor. 
[Claim 20] 

The apparatus according to claim 1 9 by which said sensor which decides an interval of said 
substrate face and said seal member in said control system controls said at least one 
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actuator, and maintains an interval of a request of said substrate face and said seal member. 
[Claim 21] 

The apparatus according to claim 19 with which said control system controls said at least 
one actuator, and external force concerning said seal member is compensated selectively at 
least. 
[Claim 22] 

The apparatus according to claim 19 by which said control system works so that said seal 
member may be attenuated. 
[Claim 23] 

The apparatus according to claim 19 constituted so that said seal member may be retracted 
when said control system is a system error 
[Claim 24] 

The apparatus according to claim 19 which said control system controls said at least one 
actuator, and is constituted so that prior tension may be applied to said static pressure or a 
dynamic pressure supporter. 
[Claim 25] 

Apparatus given in any 1 clause of said claim in which at least one inlet and/or an outlet in 
said component have the edge processed round. 
[Claim 26] 

Apparatus given in any 1 clause of said claim into which at least one edge of said seal 
member which adjoins said substrate face is processed round. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the manufacturing method of lithography apparatus and a device. 

[Background of the Invention] 

[0002] 

Lithography apparatus is a machine which projects a desired pattern on the target portion of 
a substrate. Lithography apparatus can be used for manufacturing IC (integrated circuit), for 
example. In this situation, although the circuit pattern corresponding to each layer of IC is 
generated, patternizing means, such as a mask, can be used. Image formation of this pattern 
can be carried out on the target (for example, some die or one or more dies are included) 
portion on the substrate (for example, silicon wafer) which has a layer of radiation 
susceptibility material (resist). Generally, one substrate contains the target portion of the 
mesh shape which is exposed one after another and which adjoined. What is called a stepper 
with which each target portion is irradiated by exposing the whole pattern on a target portion 
at once by the example of well-known lithography apparatus, What is called a scanner with 
which each target portion is irradiated with a substrate by carrying out a synchronous scan 
is contained in this direction, parallel, or reverse parallel by scanning a pattern by a 
projection beam in the given direction (the "scanning" direction). 
[0003] 

Dipping a substrate into liquids with a comparatively large refractive index, such as water, 
and filling the space between the final element of a projection system and a substrate within 
a lithography projector machine, is proposed. Since the wavelength of exposure radiation 
becomes shorter in a liquid, the main point of this proposal is being able to carry out the 
image formation of the smaller feature. (It can also consider that enlarges efficiency NA of a 
projection system and this effect with a liquid makes the depth of focus deep.) Other 
immersion fluid including the water containing the suspended particle (for example, quartz) is 
proposed. 
[0004] 

However, if a substrate or a substrate, and a board table are dipped into a fluid bath (for 
example, refer to US,4,509,852,B which incorporates the whole here by reference), a lot of 
liquids must be accelerated during scanning exposure. For this reason, or it is an addition, a 
more powerful motor is needed and the influence [ ********** ] which is not desirable may 
arise by disorder in a liquid. 
[0005] 

One of the solution proposed is providing a liquid only between the final element of a 
projection system, and the substrate on the local zone of a substrate with a liquid 
distribution system using a liquid trapping system (generally the surface area of a substrate 
is larger than the final element of a projection system). One method of having proposed 
taking such composition is indicated by International Publication WO 99/No. 49504. The 
whole is incorporated for this here by reference. It is removed by at least one outlet OUT, 
after a liquid's being supplied by at least one inlet IN on a substrate in accordance with the 
direction to which a substrate moves relatively to a final element preferably and passing 
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through the bottom of a projection system, as shown in drawing 2 and drawing 3 . That is, 
when a substrate is scanned in the direction of -X in the bottom of this element, a liquid is 
supplied by the +X side of this element, and is incorporated by the -X side. A liquid is 
supplied to drawing 2 v ia the inlet IN, and the arrangement incorporated by the outlet OUT 
connected with the low pressure source in the opposite hand of this element is roughly 
shown in it. Although a liquid is supplied in drawing 2 in accordance with the direction to 
which a substrate moves relatively to a final element, it is not necessary to do in this way. It 
is possible to put an inlet and an outlet on the surroundings of a final element by various 
direction and numbers, and the example is shown in drawing 3 . At drawing 3 t 4 sets of inlets 
accompanied by an outlet are established in both sides by regular arrangement around a final 
element. 
[0006] 

Another solution proposed is providing the liquid distribution system accompanied by the seal 
member which the boundary of the space between the final element of a projection system 
and a board table meets in part at least, and is prolonged. Such solution is shown in drawing 
4. Although this seal member is relatively fixed mostly to a projection system in XY side, 
there may be some relative motions in a Z direction (optical axis direction). A seal is formed 
between a seal member and a substrate face. Preferably, this seal is non-contact seals, such 
as a gas seal. Such a system accompanied by a gas seal is indicated by the European patent 
application 03252955.No. 4. The whole is incorporated for this here by reference. 
[0007] 

In the European patent application 03257072.No. 3, one pair, i.e., duplex type stage type 
immersion lithography apparatus, of ideas are indicated. Such apparatus is provided with two 
stages which support a substrate. It acts as water Hiraide, without using immersion fluid on 
the stage in the 1 st position, measurement is performed, and exposure is performed in the 
state where immersion fluid exists on the stage in the 2nd position. Or the number of the 
stages of this apparatus is one. 
[0008] 

Although a gas seal seals a liquid effectively, another problem may arise. It is necessary to 
make gas pressure comparatively high (they are 100-1 0000-Pa overpressure or gage 
pressure relatively to environment). Vibration is transmitted through a gas seal and the 
things and interval when attenuation of a gas-seal means has this comparatively low may 
have an adverse effect on the performance of an image system by it. Perpendicularly by 
vibration produced for disorder of a pressure, 1-20 nm of 1-5G-nm servo errors may arise 
horizontally, 

[Description of the Invention] 
[Problem to be solved by the invention] 
[0009] 

The purpose of this invention is to provide the effective seal for confining a liquid in the 
space between the final element of a projection system, and the substrate face under image 
formation. 

[Means for solving problem] 
[0010] 

According to this invention, they are the above and the other purposes, 
The radiation system which provides a radiation projection beam, 

The supporting structure which supports the patternizing means which serves to patternize a 
projection beam according to a desired pattern, 
The board table holding a substrate, 

The projection system which projects the beam patternized on the target portion of a 
substrate, 

It is a lithography projector machine which equips the space between the final element of 
said projection system, and said substrate with the liquid distribution system which provides 
a liquid, 

Said liquid distribution system, 

The seal member which the boundary of said space between the final element of said 
projection system and said substrate meets in part at least, and is prolonged, 
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It is attained by liquid flow in apparatus provided with said seal member and a fluid-sealant 

means to form a seal between substrate faces. 

[0011] 

This structure has the advantage that it is not necessary to supply gas. Therefore, there is 
no possibility that a bubble may be formed into a liquid for supply of gas. This fluid sealant 
can operate so that a liquid may be held all over a space and mixing of the gas from the 
apparatus environment of the circumference of a board table may be barred. A liquid has a 
good damping property and the disorder transmitted by it through a seal (for example, it 
produces from supply and removal of a liquid) decreases. Since it is not necessary to provide 
the insufflation mouth required in the case of a gas seal to a seal part, this seal structure is 
simplified. As for the fluid sealant volume can become smaller than a corresponding gas seal 
effective in/or the state where the height of a crevice is high. If the height of a crevice is 
enlarged more, the mechanical specification to a substrate, a board table, and a seal member 
will be eased more. 
[0012] 

Said fluid-sealant means is used as either the static pressure which supports said seal 
member on the surface of said substrate, or a dynamic pressure supporter by option. If the 
static pressure or the dynamic pressure supporter support and both for seal is provided, the 
comparatively big crevice range is covered and a seal may function over the range of 10-300 
micrometers, for example to 1 mm preferably. This supporter has rigidity and a damping 
function with 3 flexibility of rotation around the axis which intersects perpendicularly in the 
direction of z (vertical), and the direction of z. Therefore, this supporter will function also as 
a suspending portion of a seal member. 
[0013] 

By option, the pressure of said liquid of static-pressure-support circles is relatively made 
into the range of 100 Pa - 100kPa to the surrounding pressure. The surrounding pressure 
refers to the pressure in the apparatus which encloses the space where the liquid was filled. 
When a supporter pressure is in this range, this supporter functions as a suspending portion 
of a seal member, and vibration transmitted rather than an equivalent gas seal decreases, 
[0014] 

By option, said seal member is further provided with the common liquid outlet which removes 
a liquid from said space and said fluid-sealant means. By providing the common liquid outlet 
both for a space with which the fluid-sealant means and the liquid were filled, structure is 
simplified further. 
[0015] 

By option, said common outlet is arranged on the surface of said seal member which faces 
said substrate, and is placed between said space and said fluid-sealant means. Generally, a 
pressure becomes high rather than the liquid in a space, therefore the liquid supplied to a 
seal by this pressure gradient will move to a radial inner side certainly toward an optic axis, 
and the validity of the liquid in a seal of a seal improves by it. 
[0016] 

By option, said common liquid outlet has a larger cross-section area than the cross-section 
area of a liquid inlet in a field almost parallel to said substrate. If a cross-section area is 
enlarged in this way, the flow in an outlet can be made into laminar flow. If it carries out like 
this, disorder with a possibility of having a disorderly adverse effect on accuracy in the liquid 
which fills a space will decrease. 
[0017] 

According to the 2nd mode of this invention 

A radiation system which provides a radiation projection beam, 

The supporting structure which supports a patternizing means which serves to patternize a 
projection beam according to a desired pattern, 
A board table holding a substrate, 

A projection system which projects a beam patternized on a target portion of a substrate, 
It is a lithography projector machine which equips a space between a final element of said 
projection system, and said substrate with a liquid distribution system which provides a liquid, 
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Said liquid distribution system, 

A boundary of said space between a final element of said projection system and said 
substrate meets in part at least, and it has a prolonged seal member, 

Apparatus, wherein said seal member is provided with a liquid inlet arranged on the surface of 

said seat member which faces said substrate is provided, 

[0018] 

If a liquid inlet is put on such a position, a liquid can be poured for the inside of a radial 
direction toward a space where a liquid was filled. If it carries out like this, liquid flow of radial 
direction outward will decrease and a more effective seal will be obtained. 
[0019] 

By option, height of said seal member on said substrate face is made higher than a place of 
others in a field between said space and said liquid inlet Thus, by changing height, liquid 
supply speed in a space is the same, and a pressure of a liquid supplied becomes low. If it 
carries out like this, transfer of vibration which is not desirable will decrease. Liquid flow of 
radial direction outward also decreases. Since vibration which is not desirable may be 
induced within apparatus when vacuum suction removes a liquid which flows in this direction 
that must be removed in large quantities, for example, this is useful. 
[0020] 

It has further a gas-seal means by which said liquid distribution system is located in radial 
outside from said liquid inlet at option, and a gas seal is formed between said seal member 
and said substrate face of it 
[0021] 

By option, said seal member is located in radial outside from said liquid inlet, respectively, 
and is further provided with the intermediate gas inlet and liquid outlet which have been 
arranged on said surface of said seal member which faces said both substrates. The liquid 
which may leak to radial direction outward by this liquid outlet if it does not do so is 
removed. Removal of the liquid in a liquid outlet is strengthened by this intermediate gas 
inlet. 
[0022] 

By option, the height of said seal member on said substrate face is made higher than 
between said liquid inlet and said intermediate gas inlets between said intermediate gas inlet 
and said liquid outlet If it carries out like this, removal of the liquid in a liquid outlet will be 
improved further. 
[0023] 

By option, said liquid distribution system is further provided with the low pressure source 
which prevents the leakage of the liquid of radial direction outward in the 1st or 2nd mode of 
the above. Said low pressure source is arranged on the surface of said seal member which 
faces said substrate. The liquid which leaks from a seal is removed and permeation of the 
liquid to the remaining portion of apparatus is barred by the low pressure source. 
[0024] 

By option, the apparatus of the 1 st or 2nd mode of the above is further provided with a 
means to apply to said seal member the bias force turned to said substrate face. By applying 
to a seal member the bias force which faces to a substrate, the power needed for supporting 
a seal member can be acjjusted as a request. When it carries out like this and a fluid sealant 
is a static-pressure-support part, the stationary operation pressure of a supporter can be 
adjusted without adjusting the size of a supporter. 
[0025] 

By option, the apparatus of the 1st or 2nd mode of the above is further provided with said 
seal member and the component which were combined between mechanical frames and 
which supports said seal member. If it carries out like this, the position of a seal member can 
be relatively maintained to a right location to a lens, and a seal member can be supported 
and hung. 
[0026] 

By option, said seal member is provided with at least one common outlet at least one liquid 
inlet, at least one liquid outlet, a liquid, and both for gas by the apparatus of the 1st or 2nd 
mode of the above. 
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[0027] 

By option, said liquid distribution system supplies a liquid to said space the speed for 0.1-10- 

L/by the apparatus of the 1st or 2nd mode of the above. 

[0028] 

A liquid is supplied to said space by the pressure which compensates the liquid in which said 
liquid distribution system is carried away by the relative motion of said substrate and said 
seal member from said space by the apparatus of the 1st or 2nd mode of the above at 
option. If it carries out like this, mixing of the gas to the inside of a liquid is avoidable for the 
relative motion between a substrate and a seal member. 
[0029] 

By option, the apparatus of the 1st or 2nd mode of the above is further provided with at 
least one chamber formed in the upper stream of the inlet of said seal member, and/or the 
lower stream of an outlet. If it carries out like this, the liquid and/or gas of a uniform and 
homogeneous flow will be obtained. 
[0030] 

By option, it is apparatus of the 1st or 2nd mode of the above, 

Said substrate face and at least one sensor which decides the interval of said seal member, 
Based on the interval fixed by said sensor, at least one actuator is controlled and it has 
further said substrate face and a control system which maintains the interval of a request of 
said seal member, 
[0031] 

If it carries out like this, it is 3 flexibility preferably and the height of the seal member on said 
substrate face can be most preferably controlled by 6 flexibility. This control system 
attenuates a seal member greatly electronically preferably. As a result, the design which 
cannot receive influence of vibration from this liquid supply / removal system comparatively 
easily is realized. Using this control loop, the special feature of a seal can also be set up in 
real time, and when an obstacle arises by it, quick (for example, a seal member is retracted) 
measures can be taken. This apparatus controls an actuator and may contain further the 2nd 
control system with which the static power concerning a seal member is compensated. Such 
static power may be produced from the guiding system for gravity, a liquid conveyance tube, 
or seal members. 
[0032] 

By option, at least one inlet and/or outlet in said component have the edge processed round 
by the apparatus of the 1st or 2nd mode of the above. Being processed round means an 
edge not being right-angled, and having a radius of circle, therefore having the curved 
circular profile. The degree of a curve is decided by the size of an inlet/outlet. Preferably, a 
curvature radius takes the value of the range of 0.1 mm - 5 mm. If it carries out like this, the 
surrounding flow of an edge will be improved and disorder will decrease. 
[0033] 

By option, at least one edge of said seal member which adjoins said substrate face is round 
processed by the apparatus of the 1st or 2nd mode of the above. Processing it round means 
an edge not being right-angled, and having a radius of circle, therefore having the curved 
circular profile. Preferably, a curvature radius takes the value of the range of 0.1 mm - 15 
mm. 
[0034] 

According to the 3rd mode of this invention 

The step which provides the substrate selectively covered at least in the layer of radiation 
susceptibility material, 

The step which provides a radiation projection beam using a radiation system, 

The step which gives a pattern to the cross section of a projection beam using a patternizing 

means, 

The step which projects the radiation beam patternized on the target portion of the layer of 
radiation susceptibility material using the projection system, 

It is a method of manufacturing a device containing a final element of said projection system, 

and a step which provides a space between said substrates with a liquid, 

A method of forming a fluid sealant between said substrate face and a seal member is 
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provided. 
[0035] 

According to the 4th mode of this invention 

A step which provides a substrate selectively covered at least in a layer of radiation 
susceptibility material, 

A step which provides a radiation projection beam using a radiation system, 

A step which gives a pattern to a cross section of a projection beam using a patternizing 

means, 

A step which projects a radiation beam patternized on a target portion of a layer of radiation 
susceptibility material using a projection system, 

It is a method of manufacturing a device containing a final element of said projection system, 

and a step which provides a space between said substrates with a liquid, 

It is provided on a seal member and a method of supplying a liquid via a liquid inlet facing said 

substrate face is provided 

[0036] 

Preferably, it is the method of the 3rd or 4th mode of the above, 

Said substrate face and a step which decides an interval of said seal member, 

Based on a fixed interval, at least one actuator is controlled and said substrate face and a 

step which maintains an interval of a request of said seal member are included further. 

[0037] 

Although use of the lithography apparatus in IC manufacture is concretely referred to in this 
Description, The lithography apparatus explained in this Description should understand that 
other application, such as manufacture of integrated optic systems, the derivation/detecting 
patterns for magnetic domain memories, LCD (liquid crystal display), thin film magnetic heads, 
etc., is possible. In the situation of such an alternative application, it will be understood by 
the person skilled in the art that it can be considered that the terms of the "wafer" or the 
"die" used on these Descriptions are the "substrate" or the "target portion" which is a 
respectively more general term, and homonymy. The substrate which makes reference on 
these Descriptions can process an exposure front stirrup after exposure within a track (tool 
which applies a regist layer to a substrate and generally develops the exposed resist), or 
Measurement Division or an inspection tool, for example. The indication of this Description 
can be applied to the above and other substrate treatment tools, when it corresponds. A 
substrate can be processed twice or more, in order to generate multilayer IC f for example. 
Therefore, the term of the substrate used on these Descriptions may point out the substrate 
which already contains the layer which carried out multiple-times processing. 
[0038] 

The term of "radiation" and the "beam" which are used on these Descriptions includes all 
types of electromagnetic radiation including UV (for example, it has 365, 248, 193, 157, or 
wavelength of 126 nm) (ultraviolet) radiation. 
[0039] 

The term of the "patternizing means" used on these Descriptions should give a pattern to 
the cross section of a projection beam, and should interpret it as pointing out the means 
which can be used for generating a pattern into the target portion of a substrate widely. The 
pattern given to a projection beam should care about that it may not correspond to the 
pattern of the request in the target portion of a substrate strictly. Generally, the pattern 
given to a projection beam is equivalent to the specific stratum functionale in devices 
generated by the target portion, such as an integrated circuit. 
[0040] 

A patternizing means can be made into permeability or reflexibility. A mask, a programmable 
mirror array, and a programmable LCD panel are contained in the example of a patternizing 
means. A mask is a well-known thing in lithography, and an example mask type [, such as 
hybrid types the binary type and Levenson type phase shift type, a halftone type phase 
shift type, and various, ] is included. The example of a programmable mirror array uses matrix 
arrangement of the small mirror which can be leaned individually, respectively so that the 
entering radiation beam may be reflected in the various directions. A reflective beam will be 
patternized if it carries out like this, in each example of a patternizing means, the supporting 
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structure can be used as a frame or a table, for example, and they accept necessity — 
immobilization — or it supposes that it is movable, for example, a patternizing means can 
come to a desired position to a projection system. It can be considered that the term of the 
"reticle" or the "mask" used on these Descriptions is a general term and homonymy rather 
than a "patternizing means." 
[0041] 

Exposure radiation for which a term of a "projection system" used on these Descriptions is 
used, for example, Or if projection systems various type including a dioptric system, a 
catoptric system, and a reflective refraction type optical system are suitably included 
according to other factors, such as use of immersion fluid, or vacuous use, it should interpret 
widely. It can be considered that a term of a "lens" used on these Descriptions is a general 
term and homonymy rather than a "projection system." 
[0042] 

An illumination system may also contain optical components various type including a 
refracted type which orients a radiation projection beam, and is operated orthopedically, and 
is controlled, a reflection type, and a reflective refraction type optical component. Below, 
such a component may also be named generically or may be independently called a "lens." 
[0043] 

Lithography apparatus can be made into a thing of a type which has a board table (and/or, 
two or more mask tables) more than two (duplex type stage). In a machine of such a "two or 
more stage" mold, it can expose using one or more of other tables, it being parallel, and using 
an additional table, or carrying out a preparation step on one or more tables. 
[0044] 

Next, with reference to an attached schematic view side, an embodiment of this invention is 
described as a mere example. With Drawings, a corresponding reference designator shows a 
portion corresponding to it. 
[Working example] 
[0045] 

"Embodiment 1" 

The lithography apparatus by the specific embodiment of this invention is roughly shown in 
drawing 1 . This apparatus, 

Lighting system (illuminator) IL which provides the radiation projection beam (for example, UV 
radiation) PB, 

1st supporting-structure (for example, mask table) MT connected with the 1st pointing 
device PM which supports patternizing equipment (for example, mask) MA, and positions 
patternizing equipment correctly to element PL, 

Board table (for example, wafer table) WT connected with the 2nd pointing device PW that 
holds the substrate (for example, wafer which covered the resist) W, and positions a 
substrate correctly to element PL, 

On the target (for example, one or more dies are included) portion C of the substrate W, it 
has projection system (for example, refracted type projection lens) PL which carries out 
image formation of the pattern given to the projection beam PB by patternizing equipment 
MA 
[0046] 

As shown here, this apparatus is a penetration (for example, penetrable mask is used) type 
thing. Or this apparatus can be made into a reflective (for example, programmable mirror 
array of type which made reference above is used) type thing. 
[0047] 

Illuminator IL receives a radiation beam from radiation source SO. This radiation source and 
lithography apparatus can serve as a separate element, when the radiation source is an 
excimer laser, for example. In such a case, it does not consider that this radiation source 
forms some lithography apparatus, but this radiation beam results [ from radiation source 
SO ] in illuminator IL using beam delivery system BD which contains a suitable orientation 
mirror and/or a beam expander, for example. In other cases, when the radiation source is a 
mercury lamp, for example, this radiation source can become with a portion united with this 
apparatus. Radiation source SO and illuminator IL may call a radiation system with beam 
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with a liquid. The seal member 4 is arranged between a final element of projection system PL, 
and the surface of the substrate W, and the space 2 is demarcated by it. A fluid sealant is 
formed between the seal member 4 and the surface of the substrate W, and leakage of a 
liquid from the space 2 is barred by it. 
[0053] 

The seal member 4 has the liquid inlet 6 and the liquid outlet 8 on the surface facing a 
substrate (below, a principal surface is called). The outlet 8 is arranged about an optic axis of 
a projection system in a radial inner side of the inlet 6. A fluid sealant is formed of liquid flow 
from the inlet 6 to the outlet 8. Preferably, this fluid sealant is formed of a static-pressure- 
support part demarcated by liquid flow from the inlet 6 to the outlet 8. If it carries out like 
this, a fluid sealant which the seal member 4 is supported by this static-pressure-support 
part, and prevents leakage of a liquid from the space 2 will also be obtained. 
[0054] 

The vacuum outlet 10 is also formed in radial outside from the inlet 6 about an optic axis, 
and a liquid which can begin to leak to a zone of the substrate W which is not dipped in a 
liquid by it from a seal part is sampled by principal surface of the seal member 4. 
[0055] 

The additional liquid inlet 12 is formed in a crevice between a final element of projection 
system PL, and the upper surface of the seal member 4. A liquid is supplied to the space 2 
using the inlet 12 of this addition. In this embodiment, although a liquid is mainly distilled 
water, other liquids can be used. 
[0056] 

A section shows a seal member to drawing 4 . If the inlets 6 and 12 and the outlets 8 and 10 
are seen from a substrate face, please understand that the surroundings of the space 2 
where a liquid was filled can be extended continuously to form a slot. This slot can be made 
into annular, a rectangle, or a polygon. Or these inlets and outlets can be provided in a 
position in which a continuous slot was dispersed, and are not continuously prolonged in the 
surroundings of the length of a slot in that case. 
[0057] 

The seal member 4 is connected with the side of reference frame RF by the additional 
horizontal bracing 16. In addition to a supporter, a seal member is supported by this 
component, and a right horizontal position is certainly maintained by it. Although this 
component maintains the seal member 4 at a state of rest mostly in a level XY side to 
projection system PL, it makes possible a motion relative to a vertical Z direction, and 
inclines in a vertical plane. 
[0058] 

When using it, the outlet 8 will be maintained by low pressure rather than the liquid inlet 6 of 
a supporter, therefore a liquid will flow into the outlet 8 from the inlet 6. If it carries out like 
this, a fluid sealant will be generated and a liquid will be confined in the space 2. Additional 
profits are that the static-pressure-support part which can support the seal member 4 is 
formed of the liquid flow facing the inside of this radial direction. Another profits are being 
able to remove the liquid 2 promptly via the outlet 8, and being able to prevent the damage 
to apparatus in an emergency. 
[0059] 

However, there is what some liquids "leak" from a static-pressure-support part to radiaJ 
direction outward at the remaining portion of apparatus. The vacuum system 10 helps to 
remove the liquid which adhered and remained in the substrate W, when this leaking water is 
removed and the substrate W moves relatively to the seal member 4. 
[0060] 

a grade that a flow of water which reaches the space 2 via the inlet 12 is remarkable — 
laminar flow — it is (that is, Reynolds number is farther [ than 2300 ] small) — it is 
advantageous. Similarly, it is preferred that a flow of water which passes along the outlet 8 is 
also laminar flow. Disorder is certainly lost by this in a liquid which fills the space 2, and 
disturbance to an optical path through a liquid is lost The outlet 8 plays a role which 
removes a liquid from the inlet 12 for spaces, and the inlet 6 for supporters. Therefore, a 
cross-section area of the outlet 8 is larger than a cross-section area of the inlet 12, and a 
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flow of the outlet 8 becomes laminar flow certainly by it. 
[0061] 

With the passive spring 14 which can be adjusted, bias force of the direction of substrate W 
is applied to the seal member 4. According to this bias force, operating pressure of a static- 
pressure-support part can be changed, without needing change of a size of a supporter. The 
power applied by static-pressure-support part must be in agreement with power applied 
downward to a supporter for gravity, and it is equal to what put a pressure on effective 
surface area on which a supporter acts. Therefore, when different operating pressure is 
desired, power which must change a usable area of a supporter or a supporter supports must 
be changed. In this embodiment, although bias force was provided using the spring 14, other 
means, such as electromagnetic force, will be able to become suitable, for example. 
[0062] 

Height of the seal member 4 on the substrate W can be adjusted among 10-500 micrometers 
according to change (therefore, liquid flow) of the surface of the substrate W, and must 
correspond to this change by it In this embodiment, a crevice is fluctuated by changing a 
pressure of a static-pressure-support part and moving the seal member 4 relatively to the 
substrate W. Subsequently, after arriving at a right location, a pressure of a static-pressure- 
support part is returned to equilibrium pressure. The spring 14 should be able to be used in 
an alternate method to which a crevice interval is changed. When an interval between the 
seal member 4 and reference frame RF changes, power applied with the spring 14 will also 
change. This means that height of the seal member 4 on the substrate W can be acjjusted by 
only adjusting operating pressure of a supporter. 
[0063] 

Typical operating pressure of a static-pressure-support part is overpressure of 100 Pa - 
100kPa to environment. Desirable operating pressure is 3kPa. If it is made to operate by this 
pressure, a supporter can support the seal member 4 effectively and some suspending 
conditions will also be acquired. This supporter will have rigidity also to surrounding rotation 
of an axis which intersects perpendicularly with a perpendicular direction and a perpendicular 
direction. In this embodiment, the inlet 1 2 for spaces and the inlet 6 for supporters supply 
the same liquid. If it carries out like this, the common outlet 8 can be used without the 
necessity of taking into consideration the possibility of diffusion to the space 2 where a liquid 
was filled from a liquid in two influences of mixed of a liquid and static-pressure-support 
parts. However, it is not necessary to be the same liquid and a liquid which is different in the 
inlet 1 2 for spaces and the inlet 6 for supporters can be supplied. 
[0064] 

Although it has explained that this embodiment provides an inlet and an outlet on the surface 
of the seal member which faces a substrate, it is not necessary to do in this way, and other 
composition is possible. 
[0065] 

Although use of the static-pressure-support part was explained, the dynamic pressure 

supporter should be able to also be used. 

[0066] 

"Embodiment 2" 

The section of the liquid distribution system by the 2nd embodiment of this invention is 
shown in drawing 5 . The structure of this embodiment is the same as that of the 1st 
embodiment except for explaining below. 
[0067] 

In this embodiment, the seal member 3 has the single liquid inlet 9. The inlet 9 is arranged 
about an optic axis in radial outside from the space 2 where the liquid between the final 
element of projection system PL and the surface of the substrate W was filled. The liquid 
supplied by the inlet 9 flows for inner, and goes into the space 2, and flows outward toward 
the outlet 7. The outlet 7 is connected with a low pressure source. If it carries out like this, a 
liquid will be attracted in the outlet 7 and going into the remaining portion of apparatus will be 
barred. Another outlet 1 1 is formed between the seal member 3 and projection system PL so 
that a liquid may be removed from the space 2. 
[0068] 
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Preferably, liquid flow in the inlet 9 and the outlet 11 is laminar flow, and disorder decreases 
by it Disorder in a liquid may have an adverse effect on an image formation process. 
[0069] 

Since only one needs a liquid inlet structure of this embodiment is simplified compared with 

the 1st embodiment described above. 

[0070] 

"Embodiment 3" 

A section of a seal member by the 3rd embodiment of this invention is shown in drawing 6 . 
Structure of this embodiment is the same as that of the 2nd embodiment except for 
explaining below. 
[0071] 

Seal member 3' has outlet T connected with liquid inlet 9' and a low pressure source. An 
edge of outlet T facing the surface of the substrate W is round processed like an edge of 
seal member 3' which adjoins outlet 7'. This edge processed round can take a circle or 
arbitrary curved forms of a profile. A grade of a curve is decided by a size of an inlet/outlet 
As for a curvature radius, in this embodiment, it is preferred to take a value of the range of 
0.1 mm - 5 mm. If it carries out like this, a surrounding flow of an edge will be improved and 
disorder will decrease. Thus, gas and/or liquid flow which pass along outlet T by using an 
edge round processed instead of are improved. [ a right-angled edge ] 
[0072] 

In order to improve further a flow which passes along outlet 7', a duct or the chamber 32 is 
formed into a seal member of outlet 7'. A certainly homogeneous low pressure source is 
acquired by this chamber 32. 
[0073] 

The chamber 34 is formed also into liquid inlet 9'. Thereby, supply of a certainly uniform and 

homogeneous liquid is realized. 

[0074] 

By drawing 6 , a section shows seal member 3'. Please also understand that the chambers 32 
and 34 can be arranged to a radial direction position which could also extend continuously 
over the whole seal member and was dispersed. 
[0075] 

Although it has explained that an edge of outlet T is processed round, and this embodiment 
forms the chambers 32 and 34, when it is a request, either of these features should be able 
to be provided mutually-independent. Similarly, radius-of-circle processing and a duct of this 
embodiment are applicable to a seal member which has a seal member of the 1st 
embodiment, an inlet of composition of differing, and an outlet which were explained above. 
[0076] 

"Embodiment 4" 

A section of a liquid distribution system by the 4th embodiment of this invention is shown in 
drawing 7 , Structure of this embodiment is the same as that of the 1st embodiment except 
for explaining below. 
[0077] 

By the seal member 36, a boundary of the space 2 demarcates between projection system 
PL and the surface of the substrate W. A liquid is supplied via the inlet 38 so that the space 
2 formed between a final element of projection system PL and the seal member 36 may be 
filled. The liquid outlet 40 is formed in the surface of the seal member 36 facing the 
substrate W (below, a principal surface is called), and is arranged from an optic axis of 
projection system PL in radial outside. A liquid is removed from the space 2 by this outlet 40. 
Preferably, liquid flow in the inlet 38 and the outlet 40 is laminar flow. Thereby, disorder 
which can have an adverse effect on the quality of image formation is called off in the space 
2 where a liquid was filled. 
[0078] 

In a principal surface of the seal member 36, another outlet 42 is formed in radial outside 
from the liquid outlet 40, and it connects with a low pressure source. A possibility thereby, a 
liquid which is not removed by the liquid outlet 40 "will leak" to the remaining portion of 
apparatus disappears certainly. 
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[0079] 

the seal member 36 — plurality — it connects with reference frame RF with the three 
Lorentz (only two are shown in drawing 7 ) actuators 44 preferably. These actuators 44 are 
controlled by a controller so that the vertical position of the seal member 36 is set up on the 
substrate W. 
[0080] 

This controller acquires the surface of the substrate W, interval h 3 of reference frame RF, 

the principal surface of the seal member 36, and the input of interval h 4 of reference frame 

RF. These intervals are measured by a sensor (not shown). Therefore, this controller can 
calculate the height of the seal member 36 on the surface of the substrate W by subtracting 
h 4 from h 3 . Subsequently, for example using PID (proportionality, integration, and 

differentiation) feedback control, a controller controls the actuator 44 so that a seal member 
becomes right height on a substrate. There is a suitable thing for other control methods. For 
example, the relative seal member to a substrate is indirectly controllable only using height 
h 4 h of a relative seal member to a reference frame. 

[0081] 

An interval of a substrate and a seal member can be adjusted to 10 mm when performing 
maintenance to 2 mm at the time of mechanical start up, if it is [ be / it ] under exposure. 
This controller controls the seal member 36 by 3 flexibility of rotation around an axis which 
intersects perpendicularly with displacement of a Z direction (it is parallel to an optic axis of 
projection system PL), and a Z direction. 
[0082] 

The seal member 36 is supported on the substrate W by the actuator 44. It is not necessary 
to connect the substrate W and the seal member 36 in rigid body. If it carries out like this, 
propagation of vibration to the seal member 36 will decrease, and dynamical control of a Z 
direction of the substrate W will become easy. 
[0083] 

Therefore, the system of this embodiment can control height of the seal member 36 on the 
surface of the substrate W, and can respond to a big change of surface height of a substrate 
easily. 
[0084] 

Although use of the Lorentz actuator 44 has been explained, there is a suitable thing also for 
an actuator of other types, such as electromagnetic, a piezo type, or a pneumatic actuator, 
for example. 
[0085] 

This control system can be used also for the following use. 

- Carry out active position measurement, control a seal member to a substrate, and 
guarantee a function of a seal. 

- Add attenuation to a seal member to a substrate, and make small influence of disorder 
generated in a seal member, for example, a vacuum, of change. 

- Compensate gravity combining the gas supporter etc. which were beforehand pulled in 
vacuum force. 

- Generate additional prior tension combining a liquid supporter etc., 

- Compensate other external force and moments by a hose connecting part or a holddown 
member of a non-operating direction, etc. 

- Provide the motion by an actuator as a multiple-purpose use at the time during loading of a 
substrate of maintenance, etc. 

[0086] 

Please understand that the control system of this embodiment is applicable to other 

embodiments described above. 

[0087] 

"Embodiment 5" 

The liquid distribution system by the 5th embodiment of this invention is shown in drawing 8 . 
The structure of this embodiment is the same as that of the 1st embodiment except for 
explaining below. 
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[0088] 

The seal member 18 encloses the final element of projection system PL, and demarcates the 
space 2 where it filled up with the liquid. In this embodiment although a liquid is mainly 
distilled water or purity, other liquids can also be used. The pressurized liquid is supplied to 
the space 2 by the inlet 20 formed on the surface of the seal member 1 8 which faces the 
substrate W (a principal surface is called below). 
[0089] 

This liquid is removed in two positions. The top outlet 22 removes a liquid from near the 
upper part of the space 2. The lower outlet 24 formed in a principal surface of the seal 
member 4 removes a liquid from the surface of the substrate W. Pressurized gas is supplied 
in two positions on a principal surface of the seal member 18, and a liquid is certainly left 
behind to the space 2 by it. The 1st insufflation mouth 28 is arranged about an optic axis of a 
projection system in a radial inner side of the lower outlet 24. By restricting an available area 
to a liquid flowing and reaching the lower outlet 24, the 1st insufflation mouth 28 restricts 
liquid flow to the lower outlet 24, and separates a pressure in the inlet 20 from a pressure in 
the lower outlet 24. 
[0090] 

Low pressure or a vacuum is maintained by the lower outlet 24 f and gas from a liquid, the 1 st 
insufflation mouth 28, and the 2nd insufflation mouth 30 is attracted and taken out by it. 
Removal of a liquid is strengthened by flow of gas from the 1st insufflation mouth 28 to the 
lower outlet 24. A flow of gas from the 2nd insufflation mouth 30 to the lower outlet 24 is 
effective for generating a gas seal. Gas supplied in the inlet 30 will also function to some 
extent as a gas supporter which helps to support the seal member 18, and will function as 
helping to shut up immersion fluid as a gas jet. 
[0091] 

Low pressure or a vacuum is maintained also by the 3rd outlet 26 arranged from the lower 
outlet 24 about the optic axis of a projection system in radial outside. The 3rd outlet 26 
works so that the gas from the 2nd insufflation mouth 30 may be removed and such gas may 
not reach the remaining portion of apparatus. 
[0092] 

By drawing 8 , a section shows the seal member 18. If the inlets 20, 28, and 30 and the 
outlets 22, 24, and 26 are seen from a substrate face, please understand that the 
surroundings of the space 2 where the liquid was filled can be extended continuously so that 
a slot is formed. This slot can be made into annular, a rectangle, or a polygon. Or although 
this slot can extend continuously the surroundings of the space 2 where the liquid was filled, 
these inlets and outlets cannot be made to exist only in the dispersed position instead of the 
per continuum along with that length in this slot, either. 
[0093] 

From two Reasons, a liquid is supplied in the inlet 20. If it does so to the 1st, the liquid in the 
space 2 becomes new and the level of temperature and a contaminant can be controlled to 
it If a liquid is supplied [ 2nd ], mixing of gas will decrease. When the substrate W moves 
relatively to projection system PL, a liquid is moved violently, and mixing of gas may be 
produced, when being conveyed so that a liquid may separate from the space 2. A pressure 
required to supply a liquid so that these two standards may be met is calculated from the 
following two different formulas. 
[0094] 

The pressure needed in order to avoid mixing of gas is given with a following formula. 
[0095] 

[Mathematical formula 1 ] 



[0096] 

However, as for the about ten safety factor and nu, the viscosity of a liquid and h 1 of a scan 
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speed and eta are [ n ] the height of the principal surface of the seal member on the wafer 
surface between the inlet 20 and the outlet 28. In the case of water, in a typical value (nu= 
0.5 m/[ a second and ] and h^Omicrometer), the relative pressure needed is about 1000 

Pa, and this is a comparatively low value. 
[0097] 

The pressure needed in order to make the liquid in the space 2 new is given with a following 

formula. 

[0098] 

[Mathematical formula 2] 



[0099] 

However, as for phi nu and refresh . the height of the principal surface of the seal member on the 
wafer surface between the inlet 20 and the space 2 and d 1 of supply speed and h 2 are the 
intervals of the internal diameter edge part of the liquid inlet 20 and the seal member 18. In 
the case of water, with a typical value (a part for phi nu and re f^ es h = 

1000-cm 3 /, r=30 mm, 

dpSmm, and h 2 =30micrometer), the relative pressure needed is given by this formula with 

about 100 kPa(s), and this is a high value in a practical application. However, if that the 
relation to h 2 is a reciprocal of a cube can increase h 2 4 times, a pressure decreases to 1/64 

and it means that the pressure which can permit about 1.5 kPa(s) is obtained, using other 
factors — h 2 — at least 1.5 times — desirable — twice — or 3 times, as explained above 

ideally, it can also increase 4 times. 
[0100] 

Therefore, in order to make low the pressure needed for making a liquid new, height h 2 of the 

seal member 18 on the surface of the wafer W shall be 120 micrometers only within the field 
between the space 2 and the liquid inlet 20 with which the liquid was filled. Height h 1 of other 

portions of the seal member 18 on the surface of the substrate W is 30 micrometers. 
[0101] 

The pressure needed for making a liquid new by this structure not only becomes low, but the 
superfluous liquid flow produced by movement of the substrate W decreases. As for this 
superfluous liquid flow, by the way, the lower outlet 24 is removed. When low pressure or a 
vacuum removes a liquid in the place of the outlet 24, a mechanical vibration which is not 
desirable may arise. Therefore, if the volume of the liquid removed by the outlet 24 is 
decreased, a possibility that a mechanical vibration which is not desirable will arise will 
become small. 
[0102] 

The removal of the liquid in the outlet 24 can improve by making the height of the principal 
surface of the seal member 18 on the surface of the substrate W higher between the 1st 
insufflation mouth 28 and the outlet 24 than between the liquid inlet 20 and the 1st 
insufflation mouths 28 (h^ ). 

[0103] 

Please understand that the size given in this embodiment can be adjusted according to the 
viscosity of the liquid used for filling desired fluid pressure of operation or the space 2. 
[0104] 

"Embodiment 6" 

In the 6th embodiment of this invention, although it is the same as the embodiment described 
above except for explaining below, a liquid is further shut up by rotating a part of seal 
member. 
[0105] 

As shown in drawing 9 in which the seal member 50 is shown from the bottom, the seal 
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member is circular in a lower part at least. The liquid inlet 51 of ring form is formed near the 
outer peripheral part of a seal member, and the liquid outlet 52 of ring form is formed in the 
outside of the inlet 51 also in this case. Inside the inlet 51, one or more spiral sulci 53 
(although it assumes that the slot on these is spiral, in the copy of D-2679, it cannot judge 
clearly) are formed on the undersurface of the seal member 50. When rotating in the 
direction which a seal member illustrates, pump feeding operation which has the tendency to 
move a liquid strongly toward the center of a seal member, by these slots is performed. 
[0106] 

As mentioned above, although the specific embodiment of this invention has been described, 
please understand that this invention can be carried out with having explained above and an 
option. It is not for this explanation limiting this invention. 
[Brief Description of the Drawings] 
[0107] 

[Drawing 1] It is a figure showing the lithography projector machine by the embodiment of this 
invention. 

[Drawing 2] It is a sectional view showing the liquid distribution system which provides a local 
zone with a liquid. 

[Drawing 3] It is a top view showing the liquid distribution system of drawing 2 . 
[Drawing 4] It is a sectional view showing the liquid distribution system by the 1 st 
embodiment of this invention. 

[Drawing 5] It is a sectional view showing the liquid distribution system by the 2nd 
embodiment of this invention. 

[Drawing 6] It is a sectional view showing the seal member by the 3rd embodiment of this 
invention. 

[Drawing 7] lt is a sectional view showing the liquid distribution system by the 4th 
embodiment of this invention. 

[Drawing 8] lt is a sectional view showing the liquid distribution system by the 5th 
embodiment of this invention. 

[Drawing 9] It is a figure showing the seal member by the 6th embodiment of this invention. 

[Explanations of letters or numerals] 

[0108] 

2 Space 

3 Seal member 
3' seal member 

4 Seal member 

6 Liquid inlet 

7 Outlet 
T outlet 

8 Liquid outlet 

9 Liquid inlet 
9' liquid inlet 

10 Vacuum outlet 

1 1 Liquid outlet 

12 Liquid inlet 

14 A passive spring 

16 Horizontal bracing 

18 Seal member 

20 Liquid inlet 

22 Top outlet 

24 Lower outlet 

26 The 3rd outlet 

28 The 1st insufflation mouth 

30 The 2nd insufflation mouth 

32 Chamber 

34 Chamber 

36 Seal member 
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38 Liquid inlet 
40 Liquid outlet 
42 Outlet 

44 Lorentz actuator 

50 Seal member 

51 Liquid inlet 

52 Liquid outlet 

53 Spiral sulcus 
AM AcUustment 

BD Beam delivery system 
C Target portion 
CO Capacitor 
h 1 height 

h 2 height 

h 3 interval 

h 4 interval 

IF Positioning sensor 

IL Lighting system 

IN Integrated machine 

MA patternizing equipment 

MT The 1st supporting structure 

M1 mask-alignment mark 

M2 mask-alignment mark 

PB Radiation projection beam 

PL projection system 

PM The 1st pointing device 

PW The 2nd pointing device 

P1 Substrate position alignment mark 

P2 Substrate position alignment mark i 
RF reference frame 
SO Radiation source 
W Substrate 
WT board table 



[Translation done.] 
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(31)ffi5fe«£S«^ 


03254078.3 




— ^> 7xW-^+^ 


/qo\ IK fib. r 
^06; EE7CD 








(33)ffi5tti:£$@ 


BfflMW/f (BP) 




> 650 1 






(74)ttSA 


100066692 








#g± *m as 






(74mgA 


100072040 














(74) K&A 


100072822 








#s± is « 






(74)ttSA 


100087217 
















•UK eft < 



(54) [fflHIOSff] yy^74WXOr/WX(DWUtt 



(57) BS»] (ftiEff) 

a6oa*W*->-;i/^a«-rSo it 
-7 2WKSti5, ->-;l^4i:»KWOgffiora 

iff i>*©»C, ®&&AP6M>mSmjP8*W 

6©¥S£lRlrtfllK:Ell*tt«. *©aAPfr&SHtiP 
K:£*RfM>8lEftK:<i:oT» ®ft~>-/WrtM£n5 0 
[3M] 04 
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[ «f w is # <o m m i 
i ] 

MEjfcttffi*&'>XrAtf , 

2 ] 

UESflif-A^afl 1 , ituES1£3lffi©±T*ijE~>-^a5#* / >ft < fc SB # ftfc £ 8 

imxm 3 ] 

fii E f - SB , ttB**«-*RtfMB«#S'-/b¥«frS*»*l»*r«aJBIS{* 
»ffip*« 6 Kfll*. 5 v ISsRS l Xtt 2 icKKofllB. 
[ K * a 4 ] 

*tttmm&~>-fr^m<DMicmfrnz>. m turn 3 KEttonig. 
c»*« 5 ] 

^BfBB««wr*, mxm 3 x« 4 tc ib ® o is tg 0 

HU I B $ ft ft 5/ X x A , 

M E s/ - ;l/ « , WE»SKifflr*WES'-*»*fo*ili±KEIi«ftfc*#aA.P 

[ II * a 7 ] 

«JE^^-^i:iaE«(*aAPOfflOS«Ttt, tOtO{:c 3 J; n«GI4E«SO 
±OWE^--»U ^, M$*6tcK«<Dtt8§. 
CW«* 8 ] 

a*s&»c«*., ^mcct^T, fjE'>-;bau» t nsnsaicitf / • ->-;u#» 

»E'/-*»##, tftfhiE«#ttAP* 5>¥S7a ft ft ft tc tt ■ iUUIBl 
«^ffi^S^E^-;l/^»©HuIBgffi±tcEHSn/-;:4"ra**xaAPR0 : fSftgfmP^^ 
6tfflt*5,»*«63tP68fe©^-S*n^-«KE«0«». 
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imxm i o ] 
imxm 1 1 ] 

ffi£»ffiXtt»E£#as*©»f*<DE2itf» JSBOE^tcJtLTfflWWtci 0 0 P a ~ 
1 0 0 k P a©IBH<Dfi!*i:3, flt$9t2£EM0>8». 

[nt$a 1 2 ] 

c»#* 1 3 1 
imxm 1 4 ] 

MEf-;l/«#i:««07U-i»©nillced«nfc, ME5'-;i/»tt*5»T*»*f* 
«6Ic<l**,WEII«*o^'fn*»-*KE«0«». 

1 5 ] 

HuE^-^SBtf *4<itio©«*aXD, '> % < fe l o cd tB p tt tf fc 

EttOM. 
CIS«W 1 6 ] 

ftE«tt«»*>*r Atf, 0. 1 ~ 1 0 U Ml// # O iSS "C IftE * ^ - * tti* * « 
CW*W 1 7 ] 

i5 E & ft Wk IS X 7- h ft , iiESSfcflJES'-./l/aPttOffittMfc.fcoT, hu f 3 x — 

*frsatf*&ft*»^*««i-*EaTiiaE*^-xfcffi<**#i&-r*, ttEffi$«<a 

1 8 ] 

tiiE'>-/i'SiJ»oaApo±a[Rtf/xttSfap<oT»tK:»fRsnfe**< tt 1 o © 

*+>/<**6fc«*.*,MEIII*«©V>'fn#-WfcE«©«H. 
C»«* 1 9 ] 

[m$a 2 o ] 

, iSI2'>4< tfe io07»fax-^%atUT, ttESC*iiifcflftE2'-'l'flStt® 
Britf)ffli5;li)ft5> M * * 1 9 IC E * O M . 
[^*« 2 1 ] 

hu E S<J W -> X f A ^ , fuE'>£ < t t> 1 ocoT * a x - * *M» LT, tOEf-d/SP 

ttK*»35»»«^7j* / >a<i:«>a5«'W»i:««-r*> is^s 1 9 ke«©«». 
[ 11 * a 2 2 ] 

[»#® 2 3 ] 

n s , M*g 1 9 (cEnottss. 

[|R$3 2 4 ] 

MKMia->Xf Atf, iffi'>4<tUo07i'fii-^SJILT 1 ffifE»EX« 
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2 5 ] 
6 ] 

l»IE**MKn»**flE$'-;i/ t i oci»*'A<ioi«hs, flu 
is is * a © v > t n *> - a t g a m <o m m . 

[&ffi#S] 
[ 0 0 0 1 ] 

* 58 93 a, u v 7 ^ tts&tfx'W x © s i§ £ a ic i» -f «. 10 

[ 0 0 0 2 ] 

y77^«S§g{i, 0IJ*t£ I C (&g|Hltt) fcSiftf 5<DlC<5gffl Lf# 5. C © ft T* f4 , I 

i^atfffs. c©/<*->a, ftttssttttft (l/^xn ©jb*wts»ik en 

jtfi"j3y")iA) ±cd ( W * tf , *-f©-»*3vttiox«:it»©^i'*atr) 
B«»»±lc>Hl!*tf*c fcff-p**. -IKK, ift©S«(4, ^«i:B«Sn5R8L 
fcHgtt©B«»#*£tyo JHJOO'J vy57^«»OW»ca:» 1 BTSWdlC/^ 

-y±ft*»*-r*ci:jcj:-3T#a**»3WHit*n*, i^^uf'vu, m 4 © 20 

$ ft § o 

[ 0 0 0 3 ] 

RtttfPttBttttlfCSfttfJ: *) 5S< %5©t\ <fc *) /J% 2 ^ 7 -f - + * B mm 
«T*?Ki:T!«. («tftfc«tSCOj»mtt, ftRS'ZTi»©£abNA*:*;*<t,, 

*tr**£»T, fl&©«»«#JlJKSnTl/''«. 30 
[ 0 0 0 4 ] 

CK±flc*ffl*atr*Bfiffl : »4. 5 0 9, 8 5 2 f #1) ( IC^iOiSft* 

in a t ft «■ n if * & ft ^ o <: © fc *6 > ii An © , 5 1> a * 9 & 7j ft * - * # & fi jc ft •) , 
®tt*©ant;:j:t>, ^«^nru6ftasu<ft^e»*<4i;#*. 

[ 0 0 0 5 ] 

S«©^mWftE^±SD*S^^X7 ; AO»^S^^affi©Htc/- ; :^iSft^M^-r£Ci: 
ffidcfcfcSCfcfcffiSgLTVSlOOSiffitf, ISfilWO 9 9 / 4 9 5 0 4 flCii 40 

«tjy»»-rs73iRiic»oTSis±Kttie«n, SKS'Xf- A©T%ii3S t fc^-e, '>ft< 

i:t 1 otDitBPOU TfciotiSjns. Tftfc-S, Sfi C OSX® T* - X £ ft 
KtlSniitlC, «*<CC08ll{0+X||Ttt»SSft, -XfflTttOfcStl*. 02 

ic, $fttfaxp i N^Mtii&^ti, c ©gas©Kj*«i-e, ffiESfca«*ftfcSHH 
pouTci^TsojitnsEisiBwtst. 0 2 1- ii , « {* # , m&mmictt u 

H3CSStlT^4. H 3 -P 14 , Pi 1J K ffl p £ <¥ 9 4 ffl © tt A P *< , St IB S X © JS t) K 50 



(5) 



JP 2005-45223 A 2005. 2. 17 



st m ie t ^ be i -e m. it <b n s „ 

[ 0 0 0 6 ] 

£T'$>5„ 0 i!C0J;9*S?j*®^^ro C © - ;U # & , X Y ffi F<3 T* & S ^ X 

- ;Wi , # X ' i/ — )\/l3. Z<Oi$%kt&i/ — )W tb %> <, *"X- ^-/^ffiCCi^r^XT 
RMWflFttMfll 0 3 2 5 2 9 5 5. 4 <JCH^*nT^4. :n*c:t#»IO: 

>)*•©£&£)£§#&£?, io 
C o o o 7 ] 

afflltfftliiSO 3 2 5 7 0 7 2. 3 # tt , 1 JtOt4t)^ IS^f -->'S«S1 'J 

x r - * fiis * 5 o n 1 ft h 5 x r - ->* T- if at m * ffl ^ -r 7k v a l n je *mt t> n , 

flXf-v^li 1 O /•£ If? & S o 
[ 0 0 0 8 ] 

#x-->-;U SU © M ■ ^ 4 i: » * . #XE*Jt««»< 

t5i^Stf$!3 («I«C»UTffl«Wt 1 0 0-1 0 0 0 0 P a © ii E 3Ui ^ - >>" E ) , 

cn* 1 , # x • ^-/i/fgoSl^tttWfi^cttS^s^t, m IS # X • 20 

an©fc46lC^i:^iRi)fc:J;t), Sit#lR]lCttl~20niTu zk ¥ £ IrJ K tt 1 ~ 5 0 n m 
© It - sli M M £ U f# 5 „ 

L J: 3 fct«HI] 

[ 0 0 0 9 ] 

[iss^«?ft-r 5 tc #©^g] 

[0010] 30 

* 35 m ic * n »f , ± ie * © ftfi © i w a , 

miiaaK^XxA©«iis|S^i:mif2S«©K©X^-X^?Sft^il«-r^?S<*«^->X 
tt 15 # & *S > X r A , 

Mlsa^^XrA©«*IS^tSijf2*1S©K©Huf3X^-X©^^©'>^< £ t-gptc 40 
«ft©»nK«toTt»E->-;l'aiJ»i:S1SaiB©ffl»«:^-;U%JBfilc-r5«it5'-;U*© 
[001 1 ] 

©fcttfcRtt^fciStfjBjssttssntffcv'. c © ffi ft f - ;m > x^-x^i;:?£tt£{£ 

c $fc, ?$ ft & # & $ g & 14 £ W fhtioT, (09*.tf» «<*©«»Rtf B§tS*» 
6 it i; * ) S'-^l/tioTfsbiahtfS^tS. * 6 C , C © - ;l/ « Jfi ti » # X • 
-/U©*££tt&gfc, S/-;l/^©#X£AP*Ktt£&gtf &^©T*fBBg{fc£n£o 50 
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£ 6 tc . ® ft -> - ;Mi , « £ T 5 iS X • 5/ - Jl <t 0 & # U a - A * 2 < , O / X tt BR 
[0012] 

ft* , JtKft*t&RSP e BIBBlCfc>/-coT, HAtflmmST, 5f$L<li 10-300 
nmOl81lcbft9TJ'-;V«<iiLlli. c: © £ }§ gp , z (Sit) ^fa&tfzTJiRHc 
*2ef5WOl!?0|ll«<D3i*aTRiJtt&t/«SfflSI*WrSo LfctfoT, ilOijf 

[00 1 3 ] 

ttllit', flu E iff* E £ If 35 1*1 ©f£ft©E2) JSH©Eft£*f LTMWlc 1 0 0 P 
a ~ 1 0 0 k P aO^ifctS, H H © E 2) i: f* * f&fttfiK/c2ftfc7.-~ i ;-X£®9Bt? 
$8§l*j©E7]*fitf o £#»E*»tf<:©«!Hfcfc*i|£, c©£ffi$«, « © ffl 

[00 1 4 ] 

ttllSJT*, WE">-;l/ap«tt, fJE*^-*RtfffiE«ftS'-;l'¥afr5«ft*l»£ 
T*ftfflBft&WPfc£&fc:fii*.*o iSft->-^f®Riflfttf«/ i? n/-cX^-xiffl 

[00 1 5 ] 

tt*I«T, ME&flUftfflP*:, fJESfiK:ffi-r*ffiE5/-;t<W#©aB5±fc:EllL, 
WEX^-Xi:tuEffift'>-;l/^gOHtcH< 0 - 85 E , * - © « ft tt , 
©&ft<J:t>&E7Jtfi§S<&9, Lfttfot, C©Efl43Ee«kD» J/-;H:«ISJtl5$ 
ft^)tt*tciq]^oT^S^iRirtffl!ll;H8IHc^ifi-r5c:i:t*»j, ft J: o T -> - ;U © W 

as 14 *< iri ± r * o 

[00 1 6 ] 

tt*a«?T», HuE«ffl^ftSf ffi Ptt, 1WEaSK«jr¥fT«:iBrtT», ®ftaAP©»rffi 
^KM**rT*o Rrffi«*»:©J;3fc::*:*<-f5i:, i*ttip*©»Eft*Ji 

[0017] 

*fg0j?©3? 2 uiat ititf , 

fflEa»^xxAoa«B*fci9E»fiora<oiuEx^-xo«isi©'>*<i:fc-a5K 

JM E * - ,/U » # , TOE*«CiB , r*WE'>-;l/fflJ«0*ffi±CEII«n7t«ftttAP 
fc«*5C:i:£#&£-fS«l8#S««*ft5. 
[00 1 8 ] 

rtiRift^ft^ssrcii^T'tSo c?t5i, *s^iRmifttojSfto«Entf«'>L, 

[00 1 9 ] 

ttlliRf, tuEx^-7. £ WEfSftttAPOMOlBKTtt, * © flfi © i: c 5 «k 0 HO 
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o cocitt, tt 0 Rfcfr&ttntf 4 6 S ^ c <D?3 fate ifi ft 3 ® £ , 0)J it If H£853l £ i 

So 

[ 0 0 2 0 ] 

ffMiRT, fuM#«i!£->Xr A (i , su IB A □ 6 * @£ *MH £ ffi B t 5 3? 
X • f-A/¥a*S6Ei*, f nicJ:ot > E 5/ - ffi IB S £ * S © HQ T* # 7. 

• -> - ;l/ fiE $ n 5 o 10 
[ 0 0 2 1 ] 

ttfllRT, WEf-Jl/Wtttt, *n*ftffiES^aAPfrSi|iS£fiflffl!lKffiHU 

a fk « n s o 

[ 0 0 2 2 ] 

z> ts «{*#tBPT?©«f*©i*stf s e>ic&#2tt-5o 20 

[ 0 0 2 3 ] 

ttliKf^ ±Ki& l XttSB 2tett?tt, WE»(|!«»f7fitt, ^StflRlttfot© 

jR(*©ati*l»±-r4(ttE***6»i:lt** 0 MGfiSfili< StflE»fiKffi-r4WIS->- 

;l/«tf©*ffi±KEli«n«o <8 H J: 0 , ^-;Ufr£«n5iilfttfR££2n, «8 §§ © 
^©^^©^©jfAtf&Stf&nSo 
[ 0 0 2 4 ] 

S5 IB -> - ;u ft &c in § # a % £ e> ft * 5 „ a $ £ irj ? -f 7 7s ii * 'y — )\> gp U K in 

z-zcticz-oT. i/->i&tt*%.nt %><r>K&mtz n s * m it © t*s *> \cmwr s 

[ 0 0 2 5 ] 

ffi £ « 1R T , ±E£iXtt3S2«g«©««tt, HulB->-^gPtti:<i««7U-AOP^ic 
*S £ 2 n > i»E^-7l>«#*5£fljr*astf*£&fc:lt*.*. i?tU> - ;U SB tf © 
tt ■ * , P>XK»UT*a*fWKiEU^{ftliK«l«pr4Ci:^-e*» o -> - 35 £ £ 

[ 0 0 2 6 ] 

ffi*a«T» ±E3SiXtt!l!2tttt©«8Ttt, BulB->-;i/gBtt«, '>4<ifeioo 
ttttSAP, '>£ < tt, 1 ocDffitt$ffiPMtnc$tt&tf #XSffl©'>& < lOOft 
ffl8EfcHP£<I*.3 0 40 
[ 0 0 2 7 ] 

ffi*ajRT», ±E* 1 XttS 2 WEIIIftWieS/^^Att, 0. 1-1 

0U-yh;U/#©ilfiT'MfBX^-XK&tt*«*gT3 o 
[ 0 0 2 8 ] 

±E» 1 XttJB 2 to*©«BTW:» M IB ft <* « & > * r A fi , MESKfc 
ME$'-;l>*tf©ffl*tjIlliK:J:oT, MEX^-^ipSItfSSnijtftSMitiE* 

[ 0 0 2 9 ] 

ttIURT\ ±ES 1 Xtt» 2 «JE^-7l/»«OttAP©±«E&tf/X 50 
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[ 0 0 3 0 ] 

ttmmux*. ±es 1 xas 2 

MES«S®£MI2i'-;l'g|5tt©P^pg«/£-fS / >&< fct 1 -o £> -t > -9" i: , 
8U, WE*«*iBfcWI3^-;l/»»©waonilH**»r*iW»5'Xf t i»i:*«&K: 

[ 0 0 3 1 ] 
[ 0 0 3 2 ] 

Rxf/xitmttinte, ft< huxz nrcmfflztiT z> 0 ^KiaunstB, sastfEfcT 

ttfc<, LfctfoT, P33fli#<Dj? ft Ufc^a 7 -< 5 C £: £jt«-f 

5. WftCfi^Vfi, &AP/$ffiP<DT|-j£ lc i ot«l 5c »^L<t±, ft^^S«, 
0. 1 ram~5mmOlSlOl%i:5„ L?t5t, »W©JB»)Oi!tn*<*#*n, an 

[ 0 0 3 3 ] 

U <o 'p it < t *> i o o ngfl * ft < to it 3 o ft < in x t s a » Hi SB it n t* ti * < , ft 

<li, l^^ia, 0. 1 mm - 1 5mmffllEffliDl*i:5„ 30 
[ 0 0 3 4 ] 

*f§B^<Dig 3 nanc ±nif, 

[ 0 0 3 5 ] 

*H0^«s 4 «r«k ±n«r * 
$ty, f/wx*»2t5»a-e*oT, 50 
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[ 0 0 3 6 ] 
[ 0 0 3 7 ] 

* 93 m m t* it , i cmmictsv z v v 7^7 << m&vmmzmwmic&m? *w 

LCD (ffi B B B f^7"b^) , ffMttft'N'y Kfc £> ttofcffltfm 

ITS 5 c t *a»*nfe^. 5 %<xmfo%m<D&RT-i*. tnatTflws r$ 
x/Nj xti r*vj tv>?E§§*, ^tifnj; 0 -fiSWfc/BfgT'fc s rugj xte r@@ 
gtf#J tHit*ftLSSCt!!CIItli:iiII«hJ:7, *l«t-Ptat«IjStt, 

0>j a ar , h^-y* ( - « c » ifiKuyxn«i*L, «Ksnftu*;7h*i«t5 
s & k , sis a, mz.i£&m 1 c*^«-rsfe«>K2iiiw±iaar5ci:^T*5 

J§ f c i: *> & S » 20 
[ 0 0 3 8 ] 

♦ em-p/b^* r»j»j &tf re- a j t^smm&s (.mini* 36 5, 248, 

193, 1 5 7Xlil 2 6nmOSft*lt5) UV ( * ^ ) S 3* * £ * T , & 5 K}> 3 * 
[ 0 0 3 9 ] 

sat s» 

[ 0 0 4 0 ] 

><*->fc*att» aattxttsi* 14 1 1 s c t tux- 1 So /<*->{t*affl«iKtt, 

& # fit s» « n 4 * 3 t , * n ^ n fflgu k «*t * c t ^ t * « /h 5 5 - © v h u y * x 
e Usui aits. :n«i> gw^-Atf/^-y{un«o ^*->ft#a<o*nf 

ftOHTtt, 5f#*8igti:, HAtf7l/-AXttf-7*kt8ci« l T*, ^ft£>fi, & 40 
SlOSUTH^feS^li^SbRTtltL., #U «* & & v' X r A lc ft L T / S * - > M 8 m 
aoffliI»c<*j:5c-f4ci:*<T?«f*. # HB Iffl » T' E v s ru^^;i/j x « r v x ^ j 

[ 0 0 4 1 ] 

rjaB5/^rAj v> 5 ffl ffi it , ffll * W\ I^6h8l*tt», &S 
iMi , »»ffl^ffifliXtt*£0tefflft£0te0770*fcJEi;TjBS, ® #t 3* & , 5 *f 

[ 0 0 4 2 ] 50 
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if l, &itmm-9-*mm&* sits, sifs 

tt®ffiMK¥ h Z Storm 4 ■< y<0%^uyif.- Y *%H%% 0 d 

[ 0 0 4 3 ] 

ttff ts. 10 
[ 0 0 4 4 ] 

[ 0 0 4 5 ] 

rufigflj i j 

» w is © e - a ( m a u v m m ) PB^a«t8M->xrA ( » s§ ) i it, 

rtZ-Xtmm (tWAffvx*) MA^JSU BXPLfc*H,T><*-><fc«!I*iE 

ttKffiiiafe-rsaiffiiittftSEHPMKaiasnfeSBii^aifi (w^tfvx^ • f- 20 

7 ;l> ) MTt> 

Sffi (I^lfl/^Xh$iILft-7lA) W*«)IU P L K*f LTS1S£IE5ttc 

ffiBi*i61-5^2fitB»i6gBPW{cilijg^nfc»«x-7;U CM A -i7 ji/n • r-T"^ 
) WTt, 

J:oTja»lf-APBK:^4«nfe^*->*tt«-r5«B^^f-i»(0!liL«JB«TSa» 
U > X ) PLt5Ix5„ 
[ 0 0 4 6 ] 

cct'itiaic^ cottStt, (fl^tf, aattvx^fcffli^s) ail * -f X© t © 
T'feSo *51M4, £©!$§§«:, iEt'ia L ft ^ ^ D y 7 A5Jf e 5 5 30 

[ 0 0 4 7 ] 

SIBJ!§§ I L 14, »W»SOft»6tttiHf-A*£ttft;5o COi!»IRlf'Jyy57^« 
Hit, 09 A tf fifc I* * x * i/ v . 1/ - if © t li 8U >«? © £ m t it K> » -5 o cCi^^S^ 

tr tf- AiMa^^-r a b d zm^rmw® i Licsso moym^icii. m*. amstmn 1 ^ 
m^yfo) tz , coawBH:* c ©$8§k-ms nfcgp^ t * t> » s 0 ttltssos 
tf!$0j3§§ I L tt, &H**£tetttf-i»jSii3RBDi:i:t>fc, ffiSf^^f Afcitsc i: 

tf&% 0 40 
[ 0 0 4 8 ] 

n^iJoRtfrtiijot^-r^) fcHfiii-rscfctfT-ts, - is t , & on gg i lb, £ $ 
i NRtf3>T>itco*2ffi©««*3y#-*>h*sste«*.*o c © ssa w » a , 

[ 0 0 4 9 ] 

M A*««t>fcft-P, SKlf-AP Bfi, l/>XPL^Ii@U UyXPLlUotlS 50 
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w © b & & # c 5 0 ^zfitH^fe^BPw&D'ifiBSiife-b^-y-i f ( m * a . 

Ufr&^X^MAfcttttWfcttDtBLfcfc-C, £ 5 i> ti 36 * t> te , i£- A P B OlSSlcW 
LTV7*MA%EiSeffifittftt5C fc*«?*5. - 95 »e , Slftf-^/l/MTStfW 
T£D^®)fi, filftfe^SP MRtf P WO-gB^JgfiK-r 3 (I^ffilftftlO) gxhD 
- * • * s> a - ;l/ & tf (Jtffiffifift&ffl©) 5S 7. h a - * • t ->*a-;i/^ffl^TiI?n 
5 0 fcfzL. X f- >y /< © 1§ £ K « , VX^ • f-^/l'MTiSXF 

A & * fi W tt , VX*ffi|*b*7-*Ml, M2atfl«til^b*7-j»P 1, P 

[ 0 0 5 0 ] 

0 fe * T t£ §§ ti , Tf2©»$ Li/^- KT'fffltSi: t^tf 5. 

1. 7f»^'t-HTtt, VX^ • f-7;l/MTStfIif-7^WTIi*IWt@ 
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L©a«H*i:a«w©*ffi©nijfcEB*n, fniaotx^-xz^issns. > 
-;l/^#4£Sffiw©*B©l«tc&tt>>-;l/tfM2?tu fhtiaT, x^-X2fr5 40 
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ttxpi 2*^uTx^-^2tc^s7i<©atn!b^ frfcDoaafcJiaE-pfc* ( -t ft *? 30 

S , U-f //l/XRiCE 3 0 0 inasfrt'h?^) i: * SI T* 35 5 o n & K. . Hi P 8 * 
a«7kOi!KntJB8li7*5Ci:^ffSLV>o £ n fC <t 0 BIS! K , X^-7.2£-jifc:Ti$ft 
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#LTffl*fttfc:£I&S4i:«Cfcfc.l:r>TI»|i8*ii«rSo ^^T*, IE L V> ft 5 K it L ft & 50 



JP 2005-45223 A 2005. 2. 17 



n ffl t 5 Cl £ T- 1 5 tt -T T* & Z , S^ — /l/as»4 ^X1P7U— F<DMOHPS*^{k-r 
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[ 0 0 6 6 ] 

r n as ffii 2 j 

B5lc, 2 JfcttfflC J: 5»ft«»i'Xf AOKflS***. c © A fig fifl © Jffjg 
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-^0«SS**»)S«. if ft © g fi tt , ftXP/f !UP<D\rttKJ:oTRS4. C © M 
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